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Preparation of Biodiesel from Sterculia Seed Oil by using

Transesterification in Microwave
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Abstract

Thailand uses palm oil as the raw material to produce biodiesel but palm oil production is not
enough to meet its demand. This study focuses on the preparation of biodiesel from Sterculia seed
oil by using transesterification process in microwave. In this case, results showed that the oil from
Sterculia seeds can be extracted by using hexane as a solvent. The drying condition were fixed at
40, 50, 60, and 70 "C from initial moisture content at 9% in seeds to final moisture at 7% and 5%
dry weight basic. The most suitable condition for dry seeds is 60 °C as seeds contained a 5%
moisture gave oil more than the other condition But the suitable condition for save energy and
electricity record is dry seeds at 70 °C as seeds contained a 7% moisture dry weight basic. The
Sterculia seed has oil contained 33.36% by dry weight basic and has viscosity 34.60 cSt. The
studied about biodiesel produced from Sterculia seed oil by using methanol and ethanol at molar
ratio 3:1, 6:1, 9:1, 12:1 and 15:1 and using base catalyst (KOH and NaOH) at 0.5 1.0 1.5 and 2.0%
by weight. The most suitable condition for preparation of biodiesel from Sterculia seed oil is used
methanol at molar ratio 12:1, used base (NaOH) catalyst at 1% by weight and used time in
microwave 50 second. The biodiesel is characterized by cetane index is 61.90 and viscosity is 4.39
cSt according to standard of biodiesel. This study supports the production of biodiesel from

Sterculia seed oil as a viable alternative to diesel fuel.

Keywords: Biodiesel / Free Fatty Acid / Methanol / Sterculia seed oil / Transesterification
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FAME = Fatty Acid Methyl Ester
FAEE = Fatty Acid Ethyl Ester

FFA = Free Fatty Acid

MeOH = Methanol

KOH = Potassium Hydroxide

NaOH = Sodium Hydroxide

TG = Triglyceride

DG = Diglyceride

MG = Monoglyceride

GC = Gas Chromatography

HPLC = High Performance liquid Chromatography
SN = Saponification Number

v = lodine Value

CI = Cetane Index

CN = Cetane Number

HF = Heat of Combustion of Fatty Acid Methyl Esther
HO = Heat of Combustion of Oil
TLC = Thin Layer Chromatography
Yow/v = Percentage Weight by Volume
MW = Molecular Weight

NGV = Natural Gas Vehicles

GDP = Gross Domestic Product

°‘C = Celsius degree

mm’/s = Square Millimeter per Second
h = Hour

kJ = Kiloule

Kg = Kilogram
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Property
Iodine Value 76 - 88
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Saponification Value 190 - 193
Unsponifiable Matter -
Specific Gravity 25/25 °C 0.9224 —0.9264
Refractive Index 59-60
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Fany acids compostion from Sterciddia stviate and Sterealia foctide seed ot (fatty acd methyl ester Co14 & miemal standard)

Peak Fatt acid Stareula foutda (100 g of o) N=1 Sterculia srinta (g/100 g of il ¥=3
Mean £ 5D RSD% Mean £5D. RSDY
1 Cisa 1541 62 08448 38
2 G 0134002 154 2064008 39
3 Cizo 166£008 18 1804009 32
4 Mahvakc acid 54405 93 39402 51
5 Cig1 cis w9+ w7 5606 107 3041 33
§ Stercatic acid 5442 37 112406 54
7 Cig ciscis 77404 52 95403 3
g Ci3 0204002 100 0184002 111
9 Cag 0154002 133 0564003 54
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acid (C16:1 cis 9); (3) stearic acid (C18:0); (4) not identified by FID; (5)octadecenoic
acid (C18:1 cis w9 +w7); (6) not identified by FID; (7) linoleic acid (C18:2 cis/cis 9,
12); (8) araquidic acid C20:0); (9) linolenic acid (C18:3cis/cis/cis 9, 12, 15); IS —

Internal standard (C21:0)
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f. Mass Spectrum of Sterculic Acid Methyl Ester
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9. Mass Spectrum of Malvalic Acid Methyl Ester
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Fatty Acid (%Methyl Ester)

Saturated

Myristid 0.26

Palmitic 19.67

Stearic 2.20
Total Saturated 22.13
Unsaturated

Oleic 7.18

Linoleic 4.71

Linolenic 1.56

Malvalic 8.87

Sterculic 55.64
Total Unsaturated 77.87
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3.1.1 Jaqainas

Al Tasnw (Microwave) vuaiias 1w 1100 Sad
é’aumm%’au (Oven)
Desiccrator
IATOITLIN 8 YN (Rotary Evaporator)
INT0ITIA1TAZI00A 4 A KUY (Analytical Balance) jU AJ150 Waa IagU5HN Metler Co.,Ltd
GEGN High Performance Liquid Chromatography (HPLC) yal¥nodmiviia Phenogel Y1149
Wurugudnannelu 7.8 Taamwas AW 300 TadwAs YUIABYNIAUSTY 5 lunsou
AUNFU (Porosity) 100 83nsou TagldinToensaainriia ELSD

A [ = A o . ' v d a
AN 1asu1ans W (Gas Chromatography) U3H%N Shimadzu jU GC14A ADAUUTUA
AmaaTinedld RTX-2330 A2M8717 30 WA @urugudnatsniely 0.25 Tadwas ignn
19 10% Cyanopropylphenyl-90% Biscyanopropyl polysiloxane anunuvealay 0.2 Tulaswas
19309 Vortex Genic 2 74 G-560E Y0413 HN Scientific Industries 1/5zMAans gomsn

[ 4
IA309IANUFY 756 KF Coulometer Metrohm Ltd. CH-9101 Herisau Switzerland
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IATONLNT U VIANUAAN (Round Bottom Flask) 103 (Beaker) e (Pipet) NTTUBNAN

(Measuring Cylinder) A8 (Funnel) 1156 (Buret) viaaanaaodringe?

IATD91A (blender)
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o TgRsumsvoun (Sodium Carbonate; Na,CO,) analytical grade VY04UTHN Fluka Chemical
amyeiuaus

o Tydouleasonlea (Sodium Hydroxide; NaOH) pellets GR for analysis UTHN Merck,
Germany

o Twunameulaason loa (Potassium Hydroxide; KOH) Reagent Grade U99U3H% Scharlau
Chemie Usgineranlu

® Tngdu (toluene; C,H,CH,) ¥03UTHN UAVALAY 191F0 (Lab-Scan Asia Ltd..) Uszinstng

° Laﬁmaau‘%qﬂ%ﬂﬂﬁmﬂﬁw (Absolute Ethanol) 99.8% v/v max ¥94 Liquor Distillery
Organization sz lne

® (151U0a (Methanol) Analytical Reagent A.R. USHM Lab Scan, Ireland

o Tydoy wnonled (Sodium Methoxide ; NaOCH,)) ¥94UTHN Fluka Chemical
Ysemaadawesuaua

o IxmAoudaauoulease (Sodium sulfate anhydrous ; Na,SO,) UB4LUTHN Merck 1szing
TREFT!

® N3ABYFAN NAUFUA (Glacial Acetic acid ; CH,COOH) ¥84U3 1AUAINU 19130 (Lab-Scan
Asia Ltd.,) Yszmalne

® LFNIYUNWNITMN (Commercial Hexane) YOIUTHN uﬁummu GIGE, (Lab-Scan Asia Ltd.,)
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